WD 03/ 000062 PCT/ US02/ 20384 [0001] I M TATI ON CHEESE COWPCSI TI ONS FOR USE
I N THE MANUFACTURE OF CHEESE LQAVES, SLICES, AND THE LIKE, AND METHOD OF
PRODUCI NGvBW@Ien@@&POSI TI ONS [ 0002] BACKGROUND OF THE | NVERTIT@s0/2388] The
present invention relates to an acidified imtation cheese conposition
havi ng a good shelf life, having good nouthfeel and taste, which can be
manuf actured into imtation hard, soft, or sem -soft cheeses and safely
packaged using virtually any commercial packaging system including
hotfill, [pedprt, or asBPITATRON!EHEESEIGOMROSITIGHSIFORAUSBINCheese

BRI e

imtation cheese slices, and intation grated and shredded cheeses in a
variety of flavors and colors. [0004] Pasteurized process cheese products

have beego@ﬂ)mt he market f@ACRGROVD DRTHRIGVENRIGN sol d as shel f
0}

stabl e products. These products, such as the cheese slices used in the
cheesebunged®) of nmMite Asresentaimvicadbn f egdgies esd aan andigifiedr dnfimavionedhedyy
consuners and food service providers alike because of their versatility,
shel f  steabigdsttion kaving eweod sbelf lifey havingsgamlmonthfecltandanste Hebish ogndguct s.

Past euri zed process cheese products typi.cally have rel atively high pH
(about 5.mamﬁa@.utf)d1amt4wléla€ﬁ,é0f%%ﬁﬁ6€ﬁtsoé‘fé§ﬁfﬁ%ﬂﬁﬁﬁ dy paciegrd Beldiguse of

%Pe?- low %@wr@ﬂ@%ﬂw&t Rt PRAG R e it RERPHEL folofl orighle b’ o9
ow aci d DR dhftaubithctiedompdsition PEie 98H0h Eol BE BN AT,

creat i Ng fbriHER FT3dtioA BHedde peotiucH, inclEdng SHR St Gile0 s YinkKPiOhicRese for
the consuner 1f handl ed or packaged inpropéerly. To reduce the ever-present

danger ofloaness tysadnd)balld, iniitatioaveheasd shdetsdisnitationpelidase ulagels, dontagionnat i on
by Cd ostridiumbotulinum the food industry has devel oped various nethods
of pr eserchaesectlicapparidcianitaianogtated ard shicdded chegsay in a variety of flavors and
colors.
[0004] Pasteurized process cheese products have been on the market for many
years and are usually sold as shelf stable products. These products, such as the cheese
slices used in the cheeseburgers of most American fast food restaurants, are favored
by consumers and food service providers alike because of their versatility, shelf
stability, and lower cost in comparison to natural cheese products. Pasteurized process
cheese products typically have a relatively high pH (about 5.4 to 6.0) and a moisture
content of approximately 50%. Because of their high pH, pasteurized process cheeses
products fall into the category of "low acid food products” as defined in 21 C.F.R. §
114.3(d) (foods having a pH of greater than 4.6). Itis well known in the industry that
low acid products can easily become spoiled by microbial growth, thereby creating an
unpleasant and potentially dangerous culinary experience for the consumer if handled
or packaged improperly. Toreduce the ever-present danger of microbial growth inlow
acid foods, in particular, contamination by Clostridium botulinum, the food industry

has developed various methods of preservation applicable to low acid foods. Many

low acid products are preserved by application of a high-temperature thermal
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| ow acid products are preserved by application of a high-tenperature
thermal -1 WO 03/000062 PCT/ US02/ 20384 treatnent, such as sterilization,
to a finiwbadopwerluct, thereby destroying any viabl e bactremitsh2/20384

contam nants. Commonly used food manufacturing procedures, such as aseptic
and retort processing, incorporate these high heat treatnents. [0005] While
effectively enhancing food safety, food sterilization through thernal
processes has sone inherent drawbacks. Both aseptic processing and retort
processi pg R ka8 kieRSzAfsn b AhRH.P ngﬁswﬁ;t thereblyafesirBIRET AH¥igble
(around 121G 148C or 250F-300F) to acconplish steri |zat| on ddition
t o i ncr epae@riab oen@yninnts ecmommﬂy exedidod wiifadtighgtmopedatsirsach as
processing can result in what is referred to as "burn on," linescale, or
foul i ng asepitiveart it processing, mcorpm@ectheﬂellyghdmam:wnmmse bur ned or
overcooked taste is_inparted. Foul ed product is unsaleable and is

t her ef or 0 Qﬁﬁcar dethJrlésﬂffﬁtcﬁlﬁg yi gnbangng doed satatyr foads steridizalep through
o ocess Tactinal BeaedBiS Wiboutne Rl Srdback: mathabrot PR Ead iR
process i

duct ’
iR Ry e N Sl B AT
must be h@hdcumwa%ib@soww )0 'Eb&lﬁﬁli@lpﬁtenﬁﬁﬂi&i(' IRh&divioh €0 lﬁﬁu&elaef ore

shipping, in order to verify that the sterilization process was adequate.
[0007] Asnaipyaindesgoigimee dxpehdieurar high ssmpdraaire procesding tastabltlin thhacan be
achieved in sone types of low acid Iproducts by control of the nature and
anount ofrefielredviarasdibern onsfdineseals, ehiatingaietha prodiects wibstaacenuherckdlyf ood
product. Preservatjves may be added to the product, or bacterjal_ growth
may be c&REsesIPrakie bymeder pa@rp@%cbtﬁstpw%@ﬁ aabﬁwwc(tasa})nsaieabkeand

i on Hovvev t hese rva.t hod

PhrenCl i i RTRGRS GisPlieoteRt i i sl SRRl L Rh RS Akt finelS) D

di stribu BPI,BEM },e(gﬁtﬁgl jolelek quantities of
preser vaipl (\?Cgl%&fvtl g%}ﬁgl\t/dcf)j?%t y C(:I)I%snt}l:frer S, ngﬁgéﬁsﬁance%@é%gl f stability
through ¢omoglol of Ai86nally, thermally sterilized food products must be retained by the

manufacturer, by law, for an incubation period before releasing the product to the
consumer. The finished product must be held in incubation for a minimum of
approximately ten days before shipping, in order to verify that the sterilization process
was adequate.

[0007] As an alternative to thermal sterilization, shelf stability can be achieved
in some types of low acid products by control of the nature and amount of the various
components which make up the substance of the food product. Preservatives may be
added to the product, or bacterial growth may be controlled by limitations on the water
activity (ay,) of the product's composition. However, these preservation methods have
drawbacks which limit their practical applicability in large scale production and
distribution situations. For example, foods containing large quantities of preservatives
are disfavored by consumers, and enhanced shelf stability through control of water
activity is feasible in only a narrow range of product types, because of the limitations

placed on the composition of the product itself.



activity is feasible in only a narrow range of product types, because of
the limtations placed on the conposition of the product itself. -2 WO

03/ 000062wB@3hWEBEL2/ 20384 [0008] In the case of pasteurizedTarsorass4 cheese
products, bacterial stability is nost often achieved though use of what is
known in the art as "hurdle technology,"” a conbined effect of carefully
restricted |l evels of pH, noisture (water activity a w), and salts

(emul sifier phosphates and NaCl) in the process cheese conposition, which

| s generghoy| accemhesk &a[ketdi'ip%st%{lﬁké’d e &&@&Pﬂﬂu@g&/ badterihf stability is

appli catlons in the area of "food pre ervation known and

docunent egbst bfteh@chielved eh@ngh userdlwhatds kikowd in Biecdreas "hurdtd teckitblogy,” a7, pp.
526-531 (July 1986), the contents of which are incorporated herein by

ref erenc eon[bﬁlmbt}ffad’wf samediléy Ieeﬁm’t@dl tayplstafqd, preiseire awaion agibdiey a py.edidct s
the level of bacterial stabilit a given conposition, depending on the
speci fi c Sply gamulsiics phpsphaies ﬁ’é@l& r§C?SSnWEWEF%§01}1P9$mBP+ Wmﬁ%kltsur e,

because ?g%aé’r%ﬂffp“?ép%@ i B E?ﬁmﬁ%ﬁee Fotmalbey AEFBTRRTpA OB i RERIL 1 ped
par anet e A0 MARed SLaBLY KRS Hlaetddmddigs il £oPs ednahive 7 e o
? o n@ d’f I e\ie({g *[%ﬁ%

have crea a par adi specl fic conponen ereéfore,

product i gnoaeal folug, cﬂoe7 rﬁﬁshecstsqr(@ulyq9B6mﬁeeéblﬁ&n§omm&lvaré AHedephted
permut ati ons of each of ‘the paranmetérs, and is limted to a relatively |ow

| evel of hemistbyrefarendehe product (58% noisture by weight, or less), in
order to ensure pr 'lﬁtﬂr preservation of the resultant food product. [0010]

I'n cont r 4600 9]0 | ow mﬂm)whnommd@rpmmn maileh peedicss thaderalf
"acidified" o efined in 21, CE. R not r
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advant ag‘?nl’ﬁet osﬁt‘?&ﬁrﬁo%V ufs§ SefflctdbBFhrlERhs 0P B&ViblibAA bR Y
es.

par anmet er s sture or ot
of the prescribed parameters are unpredictably synergistic, the hurdle predictive

models have created a paradigm of the specific component levels. Therefore,
production-scale hurdle manufacture is limited to a narrow range of permutations of
each of the parameters, and is limited to a relatively low level of moisture in the
product (58% moisture by weight, or less), in order to ensure proper preservation of
the resultant food product.

[0010] In contrast to low acid foods, including pasteurized process cheeses,
"acidified" foods, as defined in 21 C.F.R. § 113.4(a), do not require application of any
of the preservation techniques discussed above. Because such products are less
susceptible to microbial spoilage by virtue of their acidic pH, they can be formulated
for taste, texture, and cost advantage without regard to the effects of high heat
sterilization or parameters of moisture or other "hurdles."

[0011] Significantly, an acidified cheese-type product could be formulated
without regard to the moisture parameter required by the hurdle processing of
pasteurized process cheese. Thus, the overall moisture content of the cheese-type

product could be drastically increased, thereby conferring a significant economic
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[0011] Significantly, an acidified cheese-type product could be formulated
w thout regard to the noisture paraneter required by the hurdle processing
of past ewpioa@ahopr ocess cheese. Thus, the overall noisturecrasvpnssof the
cheese-type product could be drastically increased, thereby conferring a
significant economc -3 WO 03/000062 PCT/ US02/ 20384 advantage upon the
manuf acturer, who nay replace the costly solids conponents with |ess
expensive water or noisture conponents, while maintaining food safety. In
addi tion ad&dxﬁ@ﬁﬁgadmﬁmﬁdfﬁfwﬁ&k,ewm RESIEHIAC MRICOERY %ﬁdsvwﬁnpb@htmm

manuf acturers re flexibility to proluce the lower salt and/or |ower fat
cheese-t J3¢ emponkics svate0 ot andikinge Romponeanks] whilel mainthisiid éocd shfety.wiinch
there is a growi ng market demand, w thout sacrificing consideration of the
saf ety o#ddihenchesten fyqme ther loahdis propeBiy paenseays @muag allowonuydacturehe

fety, | at Qry, d facturi d t hi gh i d
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preser vegydap]hur dl echesipatigobesdifte Ot thiet Qifelyl zegulamdrpessd stadulgctafingi ¢ pH
is suffi Qent] toretard theygrowth of rricrobdiylalé‘gpat hggens. In additlgon,
processi advamsges ofhidldadié ot éacdifd" doodpiodutiseah imitdtadn cieeseb@mpesition
conposition, as no sterilization would be required, nor would adherence to
the hur whechpetdisshe favernttxiye and eprtistenesopropaigios of conyengiosakpasteyrized
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pasteurized process cheeses. gniticantl avory, “theesy
fl a\é 0 ][; gﬂ@ﬁli@ﬁﬁi@d ibetaseothe Cavidie WH A auffeshety taad tHeogrBsthCheaserobidie
acidifie

pathogens. In addition, processing costs would be less for an acidified imitation

cheese composition, as no sterilization would be required, nor would adherence to the
hurdle predictive models, thereby reducing utility costs and increasing productivity by
eliminating fouling and spoilage resulting from errors in manufacturing.

[0013] In the past, attempts have been made to develop an acidified cheese-type
product which could occupy the same market niche as pasteurized process cheese.
However, these products fail to adequately mimic the flavor, texture, and consistency
of conventional pasteurized process cheeses. Significantly, unlike the savory, cheesy
flavors characteristic of conventional pasteurized process cheese, the acidified
cheese-type products of the prior art have been characterized by unpleasant, sharp, tart,
sour or acidic flavors. As a result, these products have been commercially
unacceptable without the addition of flavor-imparting substances, such as tomatoes,
onions, peppers, and smoke flavors, to mask the unacceptable tastes.

[0014] U.S. Patent No. 4,143,175 to Whelan et al. ("Whelan '175") discloses a

cheese food product for use in a shelf stable pizza sauce with a moisture of up to 70%,
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cheese-type products of the prior art have been characterized by

unpl easant, sharp, tart, sour or acidic flavors. As a result, these
product s Waews/omwen comrercially unacceptabl e w thout thepraddisv2/zssof
flavor-inparting substances, such as tonatoes, onions, peppers, and snoke
flavors, to mask the unacceptable tastes. [0014] U. S. Patent No. 4, 143,175
to Whelan et al. ("Wielan' 175 ") discloses a cheese food product for use
in a shelf stable pizza sauce with a noisture of up to 70% -4 WO
03/'.00006¢ pB(IY 159 HaaUPE4nd Heklveén ABS# 5t7|’}@ﬁn& 689anshubAtcnRes. abwiY irédiétand
63% natural cheese. This product would be significantly nore expensive to
produce vweld betshenifiicghtly ahoreadxpehswseo modtentiue harthe tegipmaseal cheesent i on.
[0015] U. S. Patent No. 4,089,981 to Richardson ("Ri chardson'981") discl oses
a fi brousomemhanéatpmdntpnﬁdmmn wherein the pHis less than 4.6 and is

e i 3?9(1“;“5@%53 brSdidertie 0. gg%r(gﬁgﬁlver oy@ﬁ%ﬂa@%&@%ﬁﬁ dien of
6% % 5% .

vent | ohtora e e oo A bR T ehap AT e R o ey

desired quwgﬂ&tﬁ 8f aEg? Wéde?”ﬂc}ﬁﬂ&%t %SdﬁElosEQ‘%(ﬁHn’@ﬂ%ﬁ‘éﬁéﬁsb”g

costs base e use h ol sture content al on | ower

protein gﬁﬂh@ﬂ%thhﬁ@i%ﬁire of Snl}%(ﬁl@56%) ané ppSkintSflaticht |6% blid Bktveden 10%

(" Kasi k' di scloses a dry conposition to which water is added to nake
cheese samxtés%audhﬂom fiber.c diiikei the gresent Ewesntioint bhis tgpea dfl @doduet evquldhe
total noisture content is below 55% and the protein content is high. This
does not lik¢lyaot previde e gensisfengshdesiedfor ﬁlgeez,s@sxcsr,hm daéllong advantages of

noi sture, content and a | ower tein cont The rotei.n content al so
may cr ealQVe MaRHacEHing ¢asth a £ Use Ogﬁthé%]? H&ﬂlétr‘??e F&ntSPEI%angdm fler the

pH, whic woul cays sour acidic taste, simlar to the known prior art.
[ 0017] Lpaéverlpgf)% t%nﬁ 684,533 to Kratochvil ("Kratochvil'533") discloses

an hi g' |to @01@5{? cheeges B ALMAY0 NAYE 1G58 (PKALR &t af QPKESk '254'8ldiddaek alr§% but
composition to which water is added to make cheese sauces and similar compositions.
Even with the added water, the total moisture content is below 55% and the protein
content is high. This does not offer the savings in manufacturing costs by using a
higher moisture content and a lower protein content. The high protein content also
may create a need for a higher amount of an acidulent in order to lower the pH, which

would cause a sour acidic taste, similar to the known prior art.

[0017] U.S. Patent No. 4,684,533 to Kratochvil ("Kratochvil '533") discloses an
imitation cheese product having a protein content of at least 1.5%, but with a pH not
below 4.6.

[0018] U.S. Patent No. 5,009,867 to Kratochvil ("Kratochvil ‘867") discloses

cheese-type products with high natural cheese contents.

[0019] U.S. Patent No. 4,608,265 to Zwiercan et al. (“Zwiercan ‘265") and U.S.
Patent No. 4,937,091 to Zallie et al. ("Zallie '091") both disclose an imitation cheese,
wherein up to 100% of the caseinate is replaced with starch. This results in a high
starch, low protein imitation cheese. However, a high starch imitation cheese product

of this type would likely have poor taste and textural characteristics. Additionally, in
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bel ow 4. 6. [0018] U.S. Patent No. 5,009,867 to Kratochvil ("Kratochvil
"867") discloses cheese-type products with high natural cheese contents.
[ 0019] U 8O oBmbm®nt No. 4,608,265 to Zwiercan et al. ("Zw ecTarso2/2aB88 ") and
US Patent No. 4,937,091 to Zallie et al. ("Zallie 091 ") both disclose
an imtation cheese, wherein up to 100% of the caseinate is replaced with
starch. This results in a high starch, low protein imtation cheese.
However, a high starch imtation cheese product of this type would |ikely

have poogohisdi®o ﬁ@gﬁe@éﬁﬁh@émﬁ&ﬁﬁﬁﬁé&%&ssﬂlbﬁﬁ&is s of pdalibirelic on Hard@
03/ 000062 PCT/ US02/20384 contrast to the present invention, it appears

that thi sechyiphggffopshellistability] Bssedonhity kilsh solidclwwohmgstufeocombsl f stability,
based on its high solid, |ow noisture content. [0020] Consequently, there
remai ns 00%8d i n Comsegantiynthese remdios a apedigi the foediindystvp e an amdifisdf ul i n
t he manufacture of imtation cheese, ]gmrrllgll uding im i&éi g.n cheese oaves,

| ogs andcsmppsitiogusely in e mapwasure ohimiaton Fheait adudingdmigiion chessecheese

wheel s, i ch possesses, a flayor exture, .and consj st - Q0 or
Super  or 1t e chs e ol 2pey ang shEis Smudlon Bty SRP IR GrRReER 1 ¢
acidic I i ) i I oduce.
lo021] B sORAROBOEs e TR ey B Ent F 3 e A Y o
cheese CeppRSitionAlps&R i f1BcERichbeNeyet, BR vatidlol inicillit p, isf@sigthntoat
causes a pH of the conposition to be not greater than 4.6, a hydrocolloid,
a cheesenderdabiglcroonip ané ddssiempamsiegertiupgtodues.s t han about 15% by wei ght of

the conposition, and cheese flavoring, wherein the cheese flavoring is
natural or artificial, the conposition being sufficiently firmsuch that it

embod: mel02kine moi st orBRiGE StrBEARYT BEEREERIERITERY o' 2, °) 84St “60% by
vl O OfpdF, SOl gyl PSR BT ok e
conposi t @R dulerdt4h WA MARREEAScaubéea PH diSthe composition to be not greater than
4.6, a hydrocolloid, a cheese-derived component in an amount less than about 15% by
weight of the composition, and cheese flavoring, wherein the cheese flavoring is
natural or artificial, the composition being sufficiently firm such that it can be at least
one of sliced, cut, shredded or grated. In a preferred embodiment, the moisture is
present in an amount that is at least 60% by weight of the composition.
[0023] In another aspect of the invention, the moisture is present in an amount
that is greater than 70% by weight of the composition. In further aspects, the pH is
about 2 to about 4.5, and/or protein is present in an amount less than 1% by weight of
the composition.
[0024] The acidulent is preferably present in a total titrateable amount of less
than 1.5%, and is more preferably present in a total titrateable amount of less than .5%.
Also, the acidulent is preferably selected from the group consisting of cultured
dextrose, glucono-8-lactone, phosphoric acid and lactic acid.
[0025] The hydrocolloid is preferably presentin an amount of at least 0.01% by
weight of the composition. The hydrocolloid is preferably selected from the group



about 2 to about 4.5, and/or protein is present in an anmount |ess than 1%
by weight of the conposition. [0024] The acidulent is preferably present
in a tot avotosmembrabl e anmount of less than 1.5% and is morasprai3es ably
present in a total titrateable amunt of |less than.5% Al so, the acidul ent
is preferably selected fromthe group consisting of cultured dextrose,

gl ucono- S-1 act one, phosphoric acid and lactic acid. [0025] The hydrocolloid
is preferably present in an anount of at |east 0.01% by weight of the
conposi t  Qisti ,Oézgida%,téaﬁa%é&ﬁh,egaaﬁu, éﬂr%h%%éﬁs@'ﬁehﬂguﬁf, Wtin - 6 WO
03/ 000062 PCT/ US02/2038 consi sting of agar, alginate, carrageenan,

gel ati n, aglgsintBmguhpcust bean gum pectin and xanthan gum [0026] In

anot her aspect of the invention, a nmethod for preparing an imtation
cheese cif263i t i onln anothewaspdetdofi thatinventiond e snathed fail prepimgg sn apgation
prepari \r/]\%ﬁa conposition_conprising nojisture in an anount greater than about
60% by e§He COMPERioBle eV idedihatanglydes the fodlowing stepsese- deri ved

conmponent in an_ampunt |ess.than

baut _15% by. wei ght of th
Gnd choese {1 BBRIAE A CORHRBIGN ST RHEE S0t PRy it Th gl gieries gy about | "

26 oL el Bt e BndGE BRE IR 2 cRB IR vAPLofpoRin bET,
can be ajmbaacles® MR bt p%%%i%/r%mmﬂ%rg%o@ﬁ@ﬁ,%d ERORE] flANeFMgL ED
ODI WVENTS [ 0028]

DESCRI PTI ON OF THE PREFERRED E It has been di scovered
that a shékfeis timdieesdiilghorng ¥ rnarbdi atifichdesrl acidifpiagithe oompesitiog ta
flavor, texture and consistency simlar to that of the prior known

past ur i zegHo{ees greateathanet . fasbetsin e nesuliingcompesitiorisisufeicatplinm suplat i s
at | east  60% by wei ght of the conmposition, a hydrocolloid, a

cheese- dmv@nwﬁdﬁ%pﬂp@fahceﬁﬁﬁhrﬂm@gé oF igE#edbout 15% by wei ght of the
conposition, cheese flavoring that is either natural or artificial, and an
acidulent in an amount such that a pH of the conposition is not greater

than 4. 6ro37¢ HERRIVED DESCRIPEIONOH PARSPREFERRE FVIBODIMENTS

[0028] It has been discovered that a shelf stable, high acid imitation cheese
composition having a flavor, texture and consistency similar to that of the prior known
pasturized cheeses can be made by combining moisture in an amount that is at least
60% by weight of the composition, a hydrocolloid, a cheese-derived component in an
amount less than about 15% by weight of the composition, cheese flavoring that is
either natural or artificial, and an acidulent in an amount such that a pH of the
composition is not greater than 4.6. Preferably, the imitation cheese has a protein
content of less than 1% by weight. The imitation cheese composition can be used to
manufacture cheese loaves, slices and similar products that are sufficiently firm such
that they can be sliced, cut, shredded and/or grated. Preferably, the acidulentisin a
total titrateable amount of less than 1.5% by weight of the composition.

[0029] The imitation cheese composition has several important advantages over
the prior art. Its pH of 4.6 or less (high acid) inhibits undesirable bacterial growth
allowing for a long shelf life with no refrigeration necessary without the need for

thermal sterilization or adherence to hurdle predictive models.



content of less than 1% by weight. The imtation cheese conposition can be
used to manufacture cheese | oaves, slices and simlar products that are
suf fi ci erwby3foom such that they can be sliced, cut, shreddasoamdsor
grated. Preferably, the acidulent is in a total titrateable anmount of |ess
than 1.5% by wei ght of the conposition. [0029] The imtation cheese
conposition has several inportant advantages over the prior art. Its pH of
4.6 or less (high acid) inhibits undesirable bacterial growh allow ng for
a long sfwj30]!ife Wsth Boulk Ffr ihdeToRt I RMouiR oS padtkinvih Ry tintikkioneekedser
thermal sterilization or adherence to hurdle predictive nodels. -7 WO

03/ 00006_2o1REd4itiSN24 Al2kviely 6@ 3 uAs of acklisliteedéd tdrdrdpotlve b tnd.6odr Ipsot ei n
inthe imtation cheese conposition, a relatively |Iow volune of acid is
needed t dhel@p acisevQdumesraates abettardastingninutation ciepst wehawethe renpleasaat,bet t er

o1 di 6t HEE SHir BOHTQPT ity ISP BonBoS HPORE. CoRDRIRRG a
hi gh vol u of acid. 31 i nge proteins are expensive conponents of
imtati oﬁ&ﬁﬂ@é@%a h&%m&%@‘ﬂ%%ﬁ C,lgt he | ower anount protein translates into
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the high"noisture conte the imtation ese conposition,
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| ow pH. [0032] The imtation cheese conpositions of the invention possess a
snoot h, Mmmedagturiagdostsareyfurtheeradnaed by ¢he hightrhoiaturé evnteass! thadmstationgi ness
of texture simlar _to that of pasteurized process cheese, |f_ desired, the
conposi t Flegeseicompesitione madsrpasaible by the paciesekaroyghayeventiometbdeet of thel ti ng
behavi or siml.ar th of natural cheese. [0033] The term "m crobi al

st abi | i t §OMPIYUQBSIONePE: n, neans that the product described does not

Tevers. [BBA The THEsmOLRtIHeSle GRS AEIRC BPul Rt RESRER S0

whi ch caprelfy and dairy-like mouthfeel, with a chewiness and springiness of texture similar

to that of pasteurized process cheese. If desired, the composition of the invention can
be formulated so as to exhibit a melting behavior similar to that of natural cheese.
[0033] The term "microbial stability,” as used herein, means that the product
described does not support vegetative cell growth or spore germination to unacceptable
levels.

[0034] The term "shelf stable," as used herein, means a product which can be
distributed and merchandized at 21°C (room temperature) with substantially little
adverse affect on the microbial stability of the product.

[0035] The pH of the finished imitation cheese composition is not greater than
4.6, with a more preferred pH of about 2 to about 4.5, and a most preferred pH of
about 3.2 to about 4.4. The pH is measured upon completion of the finished
composition, either prior to final solidification of the composition, or after
solidification, by any suitable means known in the art.

[0036] In this application, “imitation cheese” means imitation cheese and also
cheese-type product. The imitation cheese composition of the invention is similar in

texture and consistency to conventional pasteurized process cheeses. More precisely,
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di stributed and nmerchandi zed at 21 C (roomtenperature) with substantially
little adverse affect on the mcrobial stability of the product. [0035]
The pH ofwole/obdont shed i mtati on cheese conposition i s notPCyrisat/zB3s4 han
4.6, with a nore preferred pH of about 2 to about 4.5, and a nost preferred
pH of about 3.2 to about 4.4. The pH is nmeasured upon conpletion of the
finished conposition, either prior to final solidification of the
conposition, or after solidification, by any suitable nmeans known in the
art. [003& m‘n'i‘atldﬁ éim@@é’!:dnﬁﬁbélﬁﬂns of ﬂ?eﬁﬁ%rﬁfbrﬁl‘f@%%texﬂﬁ@]@w&é@té@éﬂcﬂﬁh&thees e
and al so cheese-type product. The imtation cheese conposition of the

i nvent i othd frasturability ofhthetoexiposéicrcht Q1AEH is fromyubbat 49N eatabom=d.8 N, as
pasteuri zed process cheeses. Mre precisely, -8 W 03/000062

PCT/ USO2/deteadned fhy faxituret profile hasdysis mopdoctedoos ofT et)dﬁmel deemalogick@ve a

textural character such that. the fracturability of t ositions at 21C
is from dibutT 211@15!%’4@6’ blesfrqmﬁta gM 1%%@%%30 We ol 144

avai | abr AERTHERERRa e i A e Rl %@5&&9 5?&'% 4Ppu; 19
preferre taﬁla&%é] RGBT ROSo B Bnd 7R HHADEAPET SRR SN0 el ©

about 7. erre e conposition

fract ur alddthieyp I‘b*fﬂ@taﬁ!ﬂ sfé t% dbtaibhge ﬁ&'@%ﬁt&b@h@r@ﬂa o tﬁ@%bﬁ’fp(ﬁ,lﬁcﬁlso@ﬁ fHen t he

fract ur abi I|ty dat a of the conposi tions of the invention'can be carried

out rout iimednyionaanibe damdsthoutrotitivelsy 4s is kndwasin dies ant) dyekchsi descebel in, eRour ne,

M C., Food Texture and Vi sc05| t()ll Academ c Press, New York (reprinted,
1okt 5 Q

1994), t BousentMnCs, e sileyr AeadenhierReess, BNew of erkefemintpd037]

Moi sture _i resent in the | tatlo ch e conposi.tion. In a preferred
enbodi rreﬂtga"'fﬁ]eeﬁ%l?@{lﬁrcg"f’]%w PES IR Sl?ﬁ’?%‘tﬁ‘:ﬂ) Y eGPt er t han about 60%

e ) R BB

I's more %ﬁ?ofo‘aﬁlﬁgﬁty tHe']nBRﬁlr M9RsHt i Q@Hﬁlouﬁpo@%gat@%% aBQu(t’(’g)D/ B?ese tOf the

conposition. I'n a nost pre erred e I ment I sture may in an
amount  obf glesdmpSsitiby. Welselis pRifetrbe tied mRsistuté B&present in an amount of about

65% by weight to about 90% by weight, and it is more preferably in the range of about
70% to about 80% by weight of the composition. In a most preferred embodiment,
moisture may be present in an amount of about 75% by weight of the composition.
The moisture may be present as added moisture to the composition, or as a component
of another ingredient (e.g., diluted acidulent, whey). The moisture also can be
combined with whey, or consist entirely of whey.

[0038] Hydrocolloids for use in the imitation cheese composition of the present
invention include any hydrocolloid or other food grade thickeners, any or all of which
will hereinafter be referred to as “hydrocolloids.” Hydrocolloids include a food grade
hydrocolloid or mixture thereof known in the art capable of forming a gel-like,
supportive matrix. Suitable hydrocolloids include, but are not limited to, food grade
gums, such as guar gum, pectin, locust bean gum, xanthan gum, ghatti gum, and
mixtures of such gums. Other useful hydrocolloids include gelatin,
carboxymethylcellulose (CMC), tragacanth and plant-derived hydrocolloids, such as

agar, alginate, carrageenan (kappa, iota, and lambda), and mixtures thereof. Preferred
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The noi sture may be present as added noisture to the conposition, or as a
conponent of another ingredient (e.g., diluted acidulent, whey). The

noi st ur e wWDYG/0e@2 be conbi ned wi th whey, or consist enti PeryUSoi 2oskey.

[ 0038] Hydrocolloids for use in the imtation cheese conposition of the
present invention include any hydrocolloid or other food grade thickeners,
any or all of which w1l hereinafter be referred to as "hydrocolloids."
Hydrocol | oi ds include a food grade hydrocolloid or m xture thereof known

in the arfydeeRali@s i, Fort&atls acht, FRctin SRR S8, Sk gutn, IRHist BEAE
hydrocol | 6i ds include, but are not I'mted to, food grade gums, such as
guar gumguedarboxynsthslceliere gUMC) and barragreman dhappal, igayanddanhbda) xddir es
of such guns. QO her useful hydrocolloids include gelatin,

car boxy nenhgies of siahs C¢loNDye ont cedlydesgrdeaiiveddiydrenol loidsy likedM(y dambe ke ds,
such as agar,, al qi nate, carrageenpan. (kappa, iota, and |apbda), and,

mi xt ur es ASRdEsecolidrhaweser, if gsefanFrIHoNyAUpRitIeks M2 ESUEUE COPRRASEE oi ds

gum " car BORYRERAD wedroebd St MR Rl D 0re
| ambda) %@39&’“ “rlgssoﬁie éﬁﬁ%nﬁ%# %ﬂ’%l;%sﬁfn &FA&H&@?&L@?Q%S& fl)%ro?fﬁ’i’é | oi ds

| i ke CMC can use as a rocol’l ol owever, I'n significant

quant i ti efompdietidie syt béind1eaRDs TheGitesdiRE dFaseiRESsedinctiagdes tHeakheunt of
bad-tasting, tough finished product. [0039] In sone enbodi nents, cellul ose

i n an anddietaryfibepint theaompositii, ah atthectivedepimse foranamayorisemers! uded. The
presence of cellulose increases the anount of dietary fiber in the

conposi t i[0A40hn at tlnaany oesef &z selected hydsosolloddishaes presppbinhe mnigiotase,
composi ¢ IBREH CaMDNGRINS] PGS LTI DPTaKGe b b Sormsisan  Gimgble
ormebl o Bosntl 6 5 MeRe Bl ol FRAREURAL WASLRIEL 35808,
Pt O 0 e GERIBL7R iy of Aot L A A O, 7
hydr ocol | thisdgmos@dwilD varydesendigipashé wafer Manggdmani alivies and/or gelling
capacity of the particular hydrocolloids used in a given composition. More precisely,
the hydrocolloid(s) may be present in the composition in an amount of about 0.01% by
weight to about 40% or more by weight of the composition, with a more preferred
hydrocolloid content of not more than about 10% by weight of the composition, with
a most preferred hydrocolloid content of not more than 6% by weight of the
composition. In one embodiment, the composition includes a hydrocolloid in an
amount of about 0.01 % by weight to about 40% by weight of the total composition,
but no more than 10% by weight of the total hydrocolloid component is a cellulose.
[0041] The acidified imitation cheese composition described herein contains an
acidulent(s) present in an amount sufficient to maintain a pH of not greater than 4.6,
and thereby increase microbial stability of the finished product. The acidified imitation
cheese composition is microbially stable when it is simply pasteurized. Acidulents for
use in the present invention may include any food grade organic or inorganic acids, or
mixtures thereof. Examples of such acidulents are malic acid, citric acid, oxalic acid,

tartartic acid, succinic acid, isocitric acid, finnaric acid, lactic acid, propionic acid,
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t he hydrocol |l oid(s) may be present in the conposition in an anount of about
0.01% by weight to about 40% or nore by weight of the conposition, with a
nor e pr efworoamoooky dr ocol | oi d content of not nore than aborCTAGYR/gswei ght
of the conmposition, with a nost preferred hydrocolloid content of not nore
t han 6% by weight of the conposition. In one enbodinent, the conposition
i ncludes a hydrocolloid in an anmount of about 0.01 % by wei ght to about
40% by wei ght of the total conposition, but no nore than 10% by wei ght of
the ot al glyeli6ahéiBhel ALHPABRNYirlckad), S Itk AP thelddPtPdritifuRChtidd o
imtation cheese conposition described herein contains an aci’dul ent(s)
present iavidulestsimehides forfekamely, chiloursddektedde, sluobheB-laetong| sladsphotibacid4. 6,
and thereby increase mcrobial stability of the finished product. The
aci di fi ecandrlaetse haid. cheese conposition is microbially stable when it is
ulents for use in the present invention may

_ @iod
“nop Léepiﬁbﬁ&éegﬂalé\é\'fcﬁpglsmf@e&cid%mgaﬁql@taepa@pomlogmmtvafsé@enemémof |
Ex | f h i dul i i.d.. cCi i id, i id,
e er S i B R A 2 Gl SR o Buftioh thtof B adiifienf A Heyoi o

i i i - 0 b 038 LGONO0-.S- ti
PErR! 00l prddCe or 4Bsciide00f MG MG o the HGROCITARG Wpsdoet ! ©

i ncl ude, dopipEdk@sin! The GilieF RRKfERShoult] BE @ﬂfﬁ&ﬁt%t&{%‘@st tRE gﬂ)hf) feC
acid, and lactic acid. [0042] The volunme of the acidul ent use

in the

conposi t icompesitontamot gegesrdhag4. 60 but grefepabsllyinotitosgxceed dubtahtitraehisletaeidl t he
dilution factor of the acidulent, and the presence or absence of buffering
conponentd T4 lewel afi abioshd P % hytweigbholcthe eosposimosi t i on. The vol ume of

cct dul ent ol 4 05, SYLLLELSILL Lo ROt g, B Glgt DSBSl Lo, L0 o
(TT) et s o e A eSS TRES SR R The LA o
Lo gl LB LRSI 1AM MO TR, S
present Ithe finished composition. Therefore, the present compositions may have not greater
than about 1.5% equivalents of glacial acetic acid by weight in the finished
composition. Itis preferred that the compositions contain about 0.01% to about 0.4%
of equivalents of glacial acetic acid by weight, and it is most preferred that the
compositions contain about 0.1% by weight to about 0.3% by weight of equivalents
of glacial acetic acid by weight of the composition.
[0044] The acidified imitation cheese composition preferably includes a
cheese-derived component in an amount of no more than about 15% by weight of the
composition. The term "cheese-derived component" as used herein includes any type
of cheese, as defined in 21 C.F.R. § 133, the text of which is incorporated herein by
reference, as well as f(')od grade components obtained through the reduction,
distillation, enzymatic (or fermentation) processing, or other chemical processing of
such cheese or cheeses.
[0045] The imitation cheese composition may also include a cheese flavoring
which imparts a characteristic savory, cheesy taste to the compositions. Suitable

cheese flavorings include all those which are known in the art, such as
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the finished conposition. Therefore, the present conpositions may have not
greater than about 1.5% equivalents of glacial acetic acid by weight in

t he fi ni sWeds/oewsposition. It is preferred that the conpo®Criusnz28nt ai n
about 0.01%to about 0.4% of equivalents of glacial acetic acid by weight,
and it is nost preferred that the conpositions contain about 0.1% by

wei ght to about 0.3% by wei ght of equivalents of glacial acetic acid by
wei ght of the conposition. [0044] The acidified imtation cheese

conposi t i&ﬂ@é%@&%ﬁ@cﬂe@ﬁééﬂ@ﬁi e AOGERE 1961 YRIIEAEP tid Or aRiffeRUNt Of

no nore thah about 15% by wei ght of the conposition. The term

" cheese- dheesedthvopinpe/1iulyzadslaugethvoey, hityichedsedesnatey and deiry/cicesbpege, as
defined in 21 C F.IﬂRi:g ?:?Sy the text of V\]ﬁ?’ch isd?iﬁcor orated herein by

ref er encenotess Switdblasniywnd ngodified chapsenBanaringst aricdhBpolyaed dghytitevoreduect i on,
distillation, enzymatic (or_ fermentatiqQn) processing, or_other chem cal
processi riyadabledisen, fopexamplss: Intprmatienal Klayors pnd keagranees Manogmeedalls,

conposi ti nmay. incl ude cheesefl avori whi ch i,nmpar.ts. a

char act ert BepBYiay SR, Nk apd s ERPEET ot Stusfile £ bebuin R ldigh et s
flavorin L NC i . [ ﬁmﬁzﬁ , = WO
03/ 00006%315%/%%?%%&5%2%%9#%% ?%%Tc e’efs%(laf.tse?l e z%in%&ﬁgg’i ?lﬁ{egr actile
product s,viguBé eliddis USAL ITHE §bdlof cEORBTRIvbLiagQElckess will Pakyependiiolon
flavors, dairy/cheese top notés and dairy/cheeése push notés. Suitable
enzyme nahé kspeclfic heesal fchesser whih dhedinhitfi@ny clestse @ompdsitbp issiraemded to
available from for exanple, International Flavors and Fragrances,

Menononeeniggic| sSuitahle oengalnchagsa fladarsuingludendut gret hett limitedapoagy saturabl e

for use in the imtation chees sauces of .the present ipvention are
avai | abl €heessnflavers, sps ses:h@ﬁlaangétaeﬁmw% IB%W%J%%, Eﬂm‘?sasi 3S138_QA  The

R Nt N Y

) SR AR NS B il odte 1oL e 0 an

Par mesan,[0@46]a90, The cheese flavorings may be added to the composition in liquid, powder
or paste form. A person of ordinary skill in the art will recognize that the amount of
flavoring will vary, depending on the type of flavoring selected and the intensity of
flavor desired in the finished composition.
[0047] The imitation cheese compositions of the invention may contain an
added protein, other than the cheese-derived component, in an amount of less than 1%
by weight of the composition. It is preferred that the protein be present in an amount
of up to about 0.7% by weight, and more preferred that the protein be present in the
amount of about 0.2% by weight to about 0.5% by weight of the composition. It is
most preferred that there is minimal or no added protein present (other than any
incidental protein which may be included in other components of the composition).
[0048] If protein, other than the cheese-derived component, is present in the
composition, it is preferred that such protein has a low buffering capacity, so as not to
require additional acidulent to maintain the pH at not greater than 4.6. Specifically,

itis preferred that the protein or proteins selected for inclusion in the composition have

a buffering capacity such that, in an 1.0% by weight solution of the protein or proteins
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Romano, Col by, Monterey jack, Brie, Canenbert, provol one, Mienster,
Gorgonzola, Sw ss, Roquefort, chevre, Guyere, blue, mnolette, and Gouda.
[ 0046] Thwoohmewe2 f | avori ngs may be added to the conposi tipom/tusn2/a3sui d,
powder or paste form A person of ordinary skill in the art will recognize
that the anobunt of flavoring wll vary, depending on the type of flavoring
selected and the intensity of flavor desired in the finished conposition.
[0047] The imtation cheese conmpositions of the invention may contain an

added pr qh?&ébrg%éd;\g%’[g {}?dc‘)?{o?ﬁt}%%%ﬁt Bar Ry CEABROGE: arb Pe Jﬁﬁﬂeﬁ%%ﬂévé’f

| ess t han e conposition. I'S preferre

protein RQge I_p(sieﬂhtesbm@h@ﬁ'@pﬂtumpf up to about 0. 7% by wei ght, and nore
preferred that the protein be present in the anount of about 0.2% by

wei ght t doed@ut 0. Addiyioneilghiepefidingencherrasirtionflavbt desredyosnsigerafiens ed
that there is mnimal or no added protein present (other than any

i nci dent aif sphuhibtyn(agsindinated pydbe ispesifig depalectae peints 6@@@#@@@6@@@%@1 or
conmposi ti on [0048]. ] f protei.n, ather than the cheese:derived onent ,
is pr eseerO%eHlsc) Heay 86}¢|§d§PtSP]E?ﬁtIOFtO? e proted rgRroteins. diisprsfared ﬁ’laﬁ a low

the. pH aPibe e PRt teéﬁﬂ?tésga?ﬁ%ﬁfﬁFﬁ%%bgﬁ@ﬂ%%%?2%55%189%5?&?? .

protein or

bufferi ng{ Cap@ﬂﬁb}f?%&ﬁ%ﬁ?ﬁh% 3| rISﬂaC?li ?&%;hﬁmbel?gft u;ﬁilpg% o a?ﬁ’g ag?dot ein

or prot eigscessdd g¥RXiA3HWHE eﬁ@'%ﬂ&ﬁﬁit&%%erbﬁf dei on| zed water, no nore
pt g 9eet

than about 0.3 noles of acetic acid are required to nove the pH of the

sol uti on [6680pH uniWhehGohdjiliddatid/oobaffesing depasiti isgnaim corcerexpuefearat
flavor desired, considerations_ of solubility (as indicated by the specific
i soel ect rretepes may iahude sy mogqm,msgno@% }?IO&IHS pydtelyaed vessyable preieinse

el et ed BRI SEKR RiEar PRt donEbEL REORDYS TIpHIRE HPtaeragee |
| soel ect r| ﬂﬁ&e 1%@#%5%%;@@5 %gin ﬁ?%tld(?d Rgﬂfcﬂllﬁﬁ FERESts gﬁ%&#@ﬁan

exanpl e, atl ey pr elns and ures
thereof. 109 by weight, as it may produce an objectionable texture to the composition upon

processing.

[0051] Additionally, while other proteins may be present in the composition, it
is preferred, in one embodiment, that no more than about 1% of proteins having a p/
of at least about 5 be included in the composition. In another embodiment, it is
preferred that no more than about 1% of a protein(s) selected from whey protein, soy
protein, casein, egg protein or hydrolyzed vegetable protein be included in the
composition.

[0052] If desired, the composition may contain a fat or fats. Fats or oils for use
in the present invenﬁon may be of animal origin, vegetable origin, or mixtures thereof.
Such fats may be in liquid form or solid form at room temperature (21°C). Fats for use
in the present compositions include, but are not limited to, lard, butter, cream, butter
oil, fully saturated vegetable oils, partially hydrogenated vegetable oils, non-
hydrogenated vegetable oils, soybean oil, sunflower oil, olive oil, canola (rapeseed) oil,
cottonseed oil, coconut oil, palm kernel oil, corn oil, butterfat, safflower oil, and

mixtures thereof. Examples of preferred fats include partially hydrogenated vegetable
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[ 0050] When solubility and/or buffering capacity is not a concern,
preferred proteins may include soy protein, casein, egg proteins,

hydr ol yzestowagateaebl e proteins, gelatin (alkali and acid pcoassyzdy4 whey
proteins, and m xtures thereof. In one enbodinent, it is preferred that
casein be avoided, particularly in anounts greater than 10% by wei ght, as
It may produce an objectionable texture to the conposition upon

processi ng. [0051] Additionally, while other proteins may be present in the

conposi ti an, [.S.:r red . : ' . r bout
COmPOS! 1A shieabHiPLELSH KAl U PSIRTELN AAURKCARITDY Sod o
conposi tiafiterfaf, GHifixigles BFBAH MR In sboind dasediEi PréfRereliRAL HibePlE Be US&D
about 1% of a protein(s) selected fromwhey protein, soy protein, casein,
egg pr ot ewhemprepsdng by z@itatien ehedsk eomipotition, it lenck aghdehsant, thiey-like note
conposi tion. i0052] | f desired, the conposition nmay contain a fat or fats.
Fats or dplthe flavouektheisauctre present invention may be of aninmal origin,
vegetable origin, or mxtyres thereof. Such. fats maybe jn liquid form or
soli d f?ywﬁéél_gr o?)mdmfég@faﬁttﬁpéat(stg@lﬂé)b_.etnfi%?ltw}m e Ut sutfifienh husene thit
conposi tions i.n e, are not |i ed to.. |lar utter, .cream er
oil, ful I‘%sggflufe&#‘ér& \%éeF%Ebﬁlge%W Qf%r tlﬁnéﬁaFVnh e&ge?ta%?“%“%get {%[lﬁge oils,
non- hydr |2 0l ' %&ﬂ{ | ' Pl
canol a (rsg)gg@géggg, %&?Stao?ofaso#ggle%ﬁg?b?, gg%hﬂta ol nEt%pal%rln Sggplgll[ltl %‘%I]?}} corn

oi |, butt@efeht of 1BE ChRWRKItRIN, wilthd mbiexpréfased hfirat of ATPEBSUIOS0RI 8 er r ed
fats include partially hydrogenated vegetable -13 WO 03/000062

PCT/ US02/®eightof thiclcomssitivaeot, niost prefercddainainl amenmt bf abeut 161% to ataduit RoGer

oil, palmkernel oil, coconut oil, butterfat, or mxtures of such fats. In
some casdy, weight of pree¢anpesitionaFatisk may alsp bgeaviosdadl, inpeder be appauifagiueen
imtation cheese co QSiftoiF%g as it _lends a.pleasant, dairy-like note to

the flavdAl BFCCABPOSIHAE Bt} ML AIHEFANSCIYYRCIITCRb Ul d” be present in an

amount SURhegLent 1R (L AR Bue e RSN W feplid POShAREDRY, Bl b
phase can exist in the finished product in emulsified form, e.g., in a dispersion
facilitated by long chain alcohol fatty acid emulsifiers, fatty acid emulsifiers,
proteinaceous emulsifiers, or carbohydrate emulsifiers, or in a suspension, e.g.,
dispersed and immobilized within the matrix of the thickener in the absence of such
emulsifiers.
[0055] If it is desired that the fat phase of the imitation cheese composition be
an emulsion, chemical emulsifiers may be included within the composition to facilitate
emulsification. Chemical emulsifiers include, for example, glycerol esters, such as
mono- and diglycerides and diacetyl tartaric acid esters of mono- and diglycerides
(DATEM); acid pyrophosphate; sodium stearoyl lactylate; fatty acid esters, such as
polysorbates; and phospholipids, such as lecithins; and mixtures thereof. Itis preferred
that such chemical emulsifiers are present in the composition in an amount of up to
about 5% by weight of the composition.
[0056] Depending on the character desired in the end composition, a sweetener
or sweeteners may be added to the acidified imitation cheese composition. Examples

of suitable sweeteners include artificial and natural sweeteners such as saccharin,
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specifically, the fat or fats should be present in an anmount of at | east
about 5% by weight of the conposition, with a nore preferred anount of up
t o about wWOWBlgooexei ght of the conposition or, nost prefePce&dsoness anount
of about 10%to about 25% by wei ght of the conposition. Fat(s) may al so be
avoi ded, in order to manufacture a fat free conposition for health- or

cal ori e-consci ous consuners. [0054] If the imtation cheese conposition is
prepared to contain a fat, the fat phase can exist in the finished product

in emul sighi-Rfef f?ﬁé?os@,-giﬂg@os!e,”c&n%?ﬁﬂﬁ"rﬁélﬂﬁe, héifeyl 'g%y{ébﬁﬂ, RMctofd) hsphdinie,

al cohol fatty acid emifsifiers, fatty acid emul sifiers, proteinhaceous

emul si f i ausralede, hhbrhytdsaternesyulsichyealdized fructose, acspasicgotasdiign, and

di spersed and inmobilized within the matrix of the thickener in the absence
of such moixtures thereef. Thessjount of sweetedessuseddint thatacidified spnpieawnstwilhe

I mtation cheese conposition be an emylsion, chemcal enulsifiers y be
i ncl uded VALY Klerengiag ol idesised taste agﬁltﬁﬁ dreEcenyed, seeeiness ioZ ntLe dpéﬁij}@m

enul sifiers %nclu or exanple, glycerol esters, such as nono- and

%e f
di gl ycer iSYESICUGH St yI tartaric acid esters of mono- and diglycerides

(DATEM ; [gg%]s Pyr ogpasahal %ﬁHc(ﬁ)fsi’% h%e}ﬁlt% Ih%grﬂ%%’dgg%&gés M']leactoﬁh%c;s?ﬁéﬁ’s tégzbﬂaﬁéet ers,

such as or bates; and 0] ecit'nins; and m xtures

thereof. thé tbsrubilepRipefitks. t Bﬁitaﬁl@cbulkhﬁgmgédts afvhgle! bat srémet Aimkedtto] n the
conposition in an amount of up to abou % by wei ght of the conposition.

[ 0056] Denpslnstextrimrcorh eyaipavodids edextiese s ladiose, whey solilsc amposkturestheseof.
sweetener or sweeteners may be added to the acidified imtation cheese
conposi t i[0A38ExanpIEand ssarches cabbe usoén dreemenifasiurgeofdheiifitation cheese

natural sweeteners such as saccharin, .-14 W 03/000062 PCT/US02/ 20384
sucr ose, GOFRRASHENS of | the BERSCNCIHV LG {9paid iR PafIgmanRgcEgent g @géﬁeﬁyarpﬁ% t ose,
copa A R il A B B S R B idehose,
e e 25 0 B SRRRE A ML 1ROt WU s © and
having cross-linked polysaccharide backbones, and mixtures thereof.
[0059] Any colorants known in the art, including all Certified colorants and
natural colorants may be used in the acidified food compositions to impart a cheese
color to the compositions. If the end product desired is to be a yellow/orange imitation
cheese composition, the preferred colorants are Certified Yellow #5, Certified Yellow
#6, annatto, carotenels, or oleoresin paprika. Additionally, it may be desirable to
include titanium dioxide in the composition, to increase overall opacity.
[0060] If desired, preservatives may be included in the acidified food
composition to prevent discoloration or decay, and to further ensure avoidance of
microbial or fungal spoilage, or other degradation of the composition's components.
Such preservatives include, for example, sodium benzoate, potassium sorbate, sorbic
acid and EDTA.
[0061] In addition to cheese flavorings discussed above, additional flavorings
or flavor-enhancing additives may be included in the imitation cheese composition, as

long as such additions do not substantially alter the character of the composition. Such

flavorings may include, for example, spices, such as black pepper, white pepper, salt,
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sweet ener selected. [0057] If desired, bul king agents nmay be added to the
conpositions to enhance the textural properties. Suitable bul king agents

i ncl ude, Wwotoz@ménot |imted to, maltodextrin, corn syrupCIaiSOnUs0384
dextrose, |actose, whey solids, and m xtures thereof. [0058] Food starches
can be used in the manufacture of the imtation cheese conpositions of the
present invention to aid in water nmanagenent. Suitable starches include,
for exanple nodi fied and unnodi fied food starches, corn starch (dent or
waxy), rikbargdilic t powaeR, omid@aipowidar,Cbreddnoyr thyhRy atdives, albﬁm '&ﬁh‘[y

f ood star havi ng cross-1i nke polysacc ari de”backbones, ures

t her eof . W@mterﬂnpe szoicey g0yt ke annstard flowenryteast exttacth, ngnmh hn&:ﬁlnktlireed

col orants_and_ nat ur al colorants may be used in the acidified food

conposi t itBEeof.oAdditiomelly, pajtealate osnpanents sueh ag Smibloesiviegetable nfattenaneaid

pr oduct eﬁbred Is to b%@g aellom/orange Imtation cheese conposition, the
preferre O5RFT A% DS 388P¢ fi ed Yel | ow #5, Certified Yel low #6, annatto,

Chctude. (PPGE uon are e AR R b o B Vo coMorR B ABGEAS |
[0060] | ffog@ebhpdsitRng B8y Bbé 8StallBY hbRin HEWE6E o Bﬁafehft hdof 481 ih ard

COI'TpOSI tion to prevent di scol oration or decay rther ensure

avoi dancerpthat thecaabiiats ofthé eogpbnanotiebevated @éﬂlﬁ’fdlﬁgeglﬁ asafakentexturehe
conposition's conponents. Such preservatives include, for exarrpl e, sodium

benzoat e,viggosHgsiolon, sodioavder vogdiadeptacprapentits HEfited {rﬂihﬁ ﬂnal comgdsitionn t o
cheese fl rings discussed above, additional f]avorings
f1 avor - er{ﬁéaﬂl ng addia @Q}é@lw&élqm%h%@&OW%ﬁ@nﬁ rﬂeﬁ@lﬂb%h@ﬂﬁﬁéﬁtﬂy be

Char et o R B S B S BRI v Sl
spi ces, gggﬁﬂlgeﬁﬁg p?&@ oiﬁ"héﬁcﬁ Slion %h%ogéﬁzéﬁ%% &%%%i%%ted

PCT/ US02/ apr i |c powder’,” oni on ore
chives, basdhot @diﬁﬁdnenté’g)&%?&bert%'ﬁrﬁie‘f@kﬁ% of WySPieBssifiy Hndl ﬂaéﬁa%i’if'g’

yeast extracts, cumn xtures
operations. Examples of equipment currently used in the art for such purposes include

high-shear mixers, two-stage high pressure dairy homogenizers, plate-type exchangers,
ribbon blenders, scrape surface heat exchangers (SSHE), shear pumps and lay-down
cookers. Because of the microbial stability of the acidified food composition, the
formulation is amenable to almost all manufacturing and packaging processes known
in the art, unlike low acid products, which are limited to only those
manufacturing/production processes which involve high heat sterilization, control of
water activity and pasteurized process cheese products, which require application of
hurdle processing.

[0064] In general, according to a preferred procedure, the compositions of the
present invention are manufactured by mixing, in hot water (about 68°C or 155°F), all
of the selected fats, colorants, acidulents, emulsifiers and flavorings under high shear
in a high shear mixer. This portion ("the homogenized base") is then homogenized, in
two stages, at 2500/500 psi in a high-pressure dairy homogenizer. It is then cooled
through a plate heat exchanger to about 10°C (50°F) and removed to a storage vessel.

The selected thickeners and any desired particulate ingredients, such as vegetable
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thereof. Additionally, particulate conponents such as fruit or vegetable
matter, nmeat, tofu, or nuts may be added. [0062] Although preferred
anount s oWotoheoowaz i ous conponents of the acidified food eomuss2rizens have
been detailed herein, it will be apparent to one of skill in the art that
the amounts of the conponents can be varied depending on the taste,

texture, viscosity, color, and/or other organoleptic properties desired in
the final conposition. [0063] The acidified imtati on cheese conpositions

descri beg hef Skt BRYndISs, aPRRHEnAGiPERIEION 1Y & (abeht 29TEBE 30PP) iEthbods
commonly known 1n the art which chi eve di spersion, suspension, and/or

hydr at i ohighnshdwenageri zTheocoldf watee sispedied is phed ynimpahmnoetites cpoledr t o
the undertaking of any processing and packagi ng operations. Exanples of
equi prenhomogewized passsed in the art for such purposes include high-shear

m xers, two-stage high_pressure dairy honogenizers, plate-type exchangers,
ri bbon bl@Kdrs, skr 338 berappaeentelet %@é‘éhﬁﬁd’é@@%ﬁﬂé} ,msﬂ@aﬁrtpﬁﬁ‘ﬁstﬁﬁnd

| ay-d . f the. m bial .stabili f th idified food

conosi t POREAFctiopty FINGE BrpchSs inRoue 45 RSt P ad i and
kaai . . d i i . i:ch

i toa TRGRFSOPRDeReNA i 8 st Mo pily I o B o e

hi gh heato@b@fiel bediiced in BMfdodlin@istryraf ey migtute/fdrnedtsY Pesidaiidizetther ocess
cheese products, which require application of hurdle processing. [0064] In

gener al , celdowatdi ngspensianpo diechomdggrioakbaseds thanee vadugied td emsuse tifat ithms
present invention are nanufactured by mxing, in_hot water (about 68C or
155F), afte desiretipdl gnd ddiAsdafaresheing fatlaertprocessedin swahsa veamasdpicreate aand
flavorings under high shear in a high shear m xer. This portion ("the
honogeni £ fﬁ&?@'l)magcrtthéhr%ﬁﬁﬁéﬂirﬁgkg,er?tﬁ’n-tvvo stages, at 2500/500 psi in

e xchangel ST ab our IhARCEHBE T dRsitsd. s bfishiT SoGPRHEe (AIQHE MuBlefdsd, ot ey
t hi ckene gglggﬁl%g;;}@ggf 'gg@%i&%fﬁﬂ&% 2 ehd RIEHiRALAle BEGIbBRIMaBe Akt - 16

WO 03/ 00
spoilage. Such processes include pasteurization, irradiation, high-pressure or high

temperature sterilization, micro-wave processing and ohmic heating.

[0067] Packaging processes for the compositions described herein could include
a high acid aseptic process technique, where the cooling of the product occurs in a
process cooler, and the product is subsequently introduced into sterilized packages and
sealed in a sterile zone; a hot fill process, where the product is heated to such a
temperature as to kill yeasts, mold spores, and vegetative bacterial cells, the package
is filled with a hot product, and the heat of the product kills unwanted pathogens in
both the product and non-pre-sterilized packages; or a retort process, wherein the
product is filled and sealed into packages at a relatively low temperature, after which
it is heated in a pressurized retort vessel to a temperature sufficient to kill pathogenic
microorganisms, and subsequently cooled. Any of these processes, when used in the
manufacture of a composition of the present invention, will result in a commercially
sterile finished product suitable for consumer consumption and which will remain shelf

stable at room temperature.
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matter, fruit or meats, are then suspended in cold water (about 10C or 50F)
in the high shear m xer. The cold water suspension is then punped into the
cool ed hwowgemioged base. [0065] It will be apparent to tReTaset284di nary
skill in the art that the above-described m xing process is not limted to
a two-stage process. The final mxture could be created in a single stage
mx, wth or without honogeni zation, as is sonetines practiced in the food
i ndustry. The m xture forned by the addition of the cold water suspension
to the hqupgsni zed Hrsavididdichuthainiiatod &y BBRMGwiBIbeditic R liklithe
desired pH and TTA, before being further processed In-such & way as to
create aexahglés.stable product that requires no refrigeration. [0066] If
necessary or desired, the finished conposition could be subjected to a

t hermal dP06%her processes known i EXAMPAE 1to elininate the potential for
fungal spoilage. Such processes include pasteuri zat| on, irradiatjon,

hi gh- pressure m@ﬁontC@ﬁwﬂaaﬁw@sS@répaneﬂzlata singletage Prrsess g5 delewsng and
ohm ¢ heat ir&g %OﬁGé}]i Packagi processes for the conpositions described
herein cdtiitg dPHAwing gt ’é fd aseptic process technique, where the
cooling ¢gf—rheproduct occUrs 11 a process coolerf and the _progact |
subsequent INo.i nl[ roduced i nt o Jugeedienzed packages ahd Pexeentddyivweighfitefil e

v

zone; a Wot 111 rocess, where tnhe product 1s heafed 10 suUch a

t enper atLrelas tWake | yeasts, nold spores, and vegetative/®b@kterial tells,
t he packgge AL wth a hot product, and the| heat of tge produc
Kills unwantzed s in both the product and hon-pre- H3rilized

packages;| or, a tort prfcess, wherein the produck is fil 58%[ and sea| ed
into pachaqe??s a: 809134598 vel y Iow termerature af tler _whi ch is heajed in
a pressuni Z%,d retort vessel. ﬁﬁ]o d era re suffigient to kill pathogenic

m croor gani Sns, Ry oG e Fh‘?fi 358 VIOE t used

in the nan facts&l? of a conposition of t he presen |nvent|10 will rgsult

in a comertl al sterile finished product suitable for codSuner

consunptijon 6and Mﬁﬁi‘cﬁi‘rééeehgﬂa' n shelf stable at|room terperature. 17

7 Cellulose gel 1.0
8 Titanium dioxide 0.1
9 Annatto powder (15%) 0.04
10 | Maltodextrin 1.5
11 | Cultured dextrose 0.1
12 | Glucono-8-lactone 0.36
13 |Agar 2.5
14 | Pectin 1.0
[0070] The entire amount of water was heated to 82°C (180°F) and placed in a

high shear mixer. DATEM (ingredient no. 2) was added to the water and mixed under
high agitation until blended. The coconut oil was added, and the entire mixture was
sheared so as to melt the oil into the water-DATEM mixture. Ingredient nos. 5, 10, 9,
8, and 4 were added and the entire mixture was agitated until blended. Under high
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WO 03/ 000062 PCT/ US02/ 20384 [0068] The invention is further illustrated by
the followi ng specific, non-limting exanples. [0069] EXAMPLE 1 An

i mtati orwoleeemet oaf was prepared in a single stage proc@®€3/se2/LmBd ons,
using the follow ng ingredients: No. Ingredient Percent (by weight) 1
Water 70.61 2 DATEM 0.3 3 Coconut oil 20.0 4 Enzyne nodified cheddar
cheese flavoring 1.1 5 Salt 1.2 6 Kappa carrageenan 0.2 7 Cellul ose gel
1.0 8 Titaniumdioxide 0.1 9 Annatto powder (15% 0.04 10 Maltodextrin

1.5 11 Gubhurigdnp@ocbRsRisAiderediénftheC @) T; 83! a6d 008 vRrSadddd Ramlly2ife 14
Pectin 1.0 [0070]° The entire anount of wafer was heated to 82C (1gOF) and

pl aced i mciduléntyliinghedientniosel 1 abATEMWere gddetl amd bleade@ throagheutded to the
wat er and m xed under high agitation until blended. The coconut oil was
added, ar@07he ent iThe entiteunixiureswas heldr &6 dSSEE Inntil thhdiydracolleids t he
ent 1o mivete Tl Fagraied g BRIPPEGuRIBEG. The gk CHmGTe WS Memos gu0dez
PCT/ USO 2/h21gﬁQ' grd'essure homogenizer, and homogenization was carried out at 2000 psiin a single
stage. The product was then packed into rectangular loaf-shaped containers, and
cooled to form a gelled cheese like mass having a solid, sliceable consistency.
[0072] The pH of the resulting product was about 4.3, moisture was present in
an amount of 70% by weight of the composition, and the composition possessed
textural characteristics such that the fracturability of the composition was 7.1 N.
[0073] In summary, the imitation cheese composition has several important
advantages over the prior art. Its high acidity inhibits undesirable bacterial growth and
makes it shelf stable without the need for thermal sterilization or adherence to hurdle
predictive models. The imitation cheese composition tastes better than other imitation
cheese compositions due to this small amount of acid and can provide a taste that was
only previously achievable with a pasturized process cheese product. The imitation
cheese composition also is relatively inexpensive to manufacture because of the high
moisture and low protein content.

[0074] It will be appreciated to those of ordinary skill in the art that changes
could be made to the embodiments described above without departing form the broad
inventive concepts thereof. Itisunderstood, therefore, that this invention is not limited
to the particular embodiments disclosed, but is intended to cover modifications within

the spirit and scope of the present invention as defined by the appended claims.

* * *
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shear, the hydrocolloids (ingredient nos. 6, 7, 13, and 14) were added.
Finally, the acidulents (ingredient nos. 11 and 12) were added and bl ended
t hr oughouwoO 0BO@NE] The entire m xture was held at 68C ( 15PE)X/usn/2d384 he
hydrocol | oi ds became fully hydrated and no | onger |lunpy. The entire

m xture was punped into a high pressure honogeni zer, and honopgeni zati on
was carried out at 2000 psi in a single stage. The product was then packed
into rectangul ar | oaf-shaped containers, and cooled to forma gelled
cheese |li ke mass having a solid, sli@eamis consistency. [0072] The pH of
the resulting product was about 4.3, noisture was present in an anmount of
70% by waVhitis @laitied is.onposition, and the conposition possessed textura
characteristics such that the fracturability of the conmposition was 7.1 N
[0073] In sumdary, Am@mtml@a@h@ﬁse@nmltmm@msmg has several inportant

el b 0 LRI
e oS TR B AT S, o

due to t éxﬂﬁf a(il;munt of acid and can provide a taste that was onIy
previ ousl¥y achi evabl’e with a pasturized process cheese product. The
imtation chegasydesguiiidjon also is relatively inexpensive to manufacture
because of the high noisture and |ow protein content. [0074] It will be
appr eci at ed t al)talvhsesesderoveadi cvangorssat id an amphet lass thehaboehkithdy weight of be
made to the enbodi nents descri bed above w thout departing formthe broad
|nvent|véhfé:©®mép$1§10ﬂh@lcbof It |s understood, therefore, that this

invention is n limged ticul ar errbodl nment s .di sc but is
i ntended to C&SQP 4"06‘:5‘[&8" t qﬁheqSﬁélangpgtls aptral Qg ﬁf’la‘?’he present

PCT] US02/ 20384 @&ﬁwﬁ%ﬁain%"%?@?a. oy il R G e

conposi tiQp seARiedSIrated.

2. The composition according to claim 1, wherein the moisture is present

in an amount that is greater than 70% by weight of the composition.

3. The composition according to claim 1, wherein the acidulent is in a total
titrateable amount of less than 1.5% by weight of the composition such that the pH of

the composition is not greater than 4.6.

4. The composition according to claim 1, wherein the acidulent is in a total
titrateable amount of less than 1% by weight of the composition such that the pH of

the composition is not greater than 4.6.
5. The composition according to claim 1, wherein the acidulent is in a total

titrateable amount of less than .5% by weight of the composition such that the pH of

the composition is not greater than 4.6.
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a) noisture in an anount that is at |east 60% by wei ght of the conposition,
b) an acidulent in an anmount that causes a pH of the conposition to be not
greater twen3dome2 c) a hydrocolloid, d) a cheese-derived ecmusnzni3si n an
anount | ess than about 15% by wei ght of the conposition, and e) cheese
flavoring, wherein the cheese flavoring is natural or artificial, the
conposition being sufficiently firmsuch that it can be at |east one of
sliced, cut, shredded or grated. 2. The conposition according to claim1,

wherein the nug st urghd SorBp&HEEHH acddrdiy 18R 1,tWidrelrStheaeaddént!ib preséffo by
wei ght of the conposition. 3. The conposition according to claim1, wherein

t he aci dihentanaint notmbed thian abotir A éaddudvalonisiif gidcidlesstit heid by wéighyofrvei ght
of the conposition such that the pH of the conposition is not greater than
4.6. 4. Thecewmppsitioni on according to claim 1, wherein the acidulent is in a
total titrateable anmount of |ess than 1% by wei ght of the conposition such
that the pH of the conposition is not greater than 4.6. 5. The conposition

according to aim wher ei. i e aci L 148 | . i
anount of | esg}'t harfh%%%o%\ﬁ?lgE‘fcogﬁmgﬁégfcaﬁ)%log\h{éff%ﬁtt@%%%dﬁ%ﬁ {Stasﬁge%g%fof
t he conpgsi lli)é‘lngll : thhai - ) £ S04 84 6.
The corrpgg(?r%lsto §§B§§ |1%gig of%ii:l} alm 1(39(1:1% %%&#@h@%@%?gﬂfﬂ prgi%gf in
an anountjg@d adi@r € than about 1.5% equival ents of glacial acetic acid by
wei ght of the conposition. 7. The conposition according to claim1,
wherein the acidulent is selected fronmthe group consisting of cultured
dextrose, gl ucono-8-1actone, phosphoric acid and lactic acid.

8. The composition according to claim 1, wherein the pH is about 2 to

about 4.5.

9. The composition according to claim 1, wherein the hydrocolloid is

present in an amount of at least 0.01% by weight of the composition.

10. The composition according to claim 1, wherein the hydrocolloid is
selected from the group consisting of agar, alginate, carrageenan, gelatin, guar gum,

locust bean gum, pectin and xanthan gum.

11.  The composition according to claim 1, further comprising a protein in

an amount less than 1% by weight of the composition.

12.  The composition according to claim 11, wherein the protein is present

in an amount of about 0.2% by weight to about 0.5% by weight of the composition.
13.  The composition according to claim 11, wherein the protein is selected

from the group consisting of gelatin, whey protein, soy protein, egg protein and

hydrolyzed vegetable protein.
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8. The conposition according to claim1l, wherein the pHis about 2 to
about 4.5. 9. The conposition according to claiml1, wherein the

hydr ocol | wDd3i0a006pr esent in an anmount of at | east 0.01% byCraisghizo3sf t he
conposition. 10. The conposition according to claim1l1, wherein the
hydrocolloid is selected fromthe group consisting of agar, alginate,
carrageenan, gelatin, guar gum |ocust bean gum pectin and xanthan gum
11. The conposition according to claim1, further conprising a protein in

an amount | essj4 hal"me%@mpwﬁheﬁtac%rdiﬂg t6 VMRS 111 Yherdia: thENRoIAMAS idd ON
according to claim11l, wherein the protein is present in an anmount of

about 0. 28temmpevisdedédtric poaldpl) 6 H%edsy abeutght of the conposition. 13. The
conposition according to claim1l, wherein the protein is selected fromthe
group consisting of gelatin, whey protein, soy protein, egg protein and
hydrol yzed veget able protein. -21 WD 03/ Q00062 PCI/ USO2/ 20384 14. The
conposi tion agléordiﬂbe GQINROSAtiH ﬁplawmelr,év reifdhp FBeserisnae dLomRAneRl e

i soel ectr.i c_poi nt | ) of l.east out 5. 1 The composition of claiml,
wher ei n tlﬁgr%ﬁﬁ@(lﬁ P%taoafi%r]r‘f)% e]n(%%yi e ngéme qoﬁn%(?‘?ﬂg%unt of at |east

. 1% by wei ght of the conposition. 16. The conposition of claim11, further
conprising no nore than about 1% by weight of the conposition of a

protein, other1d hammid@mpeesen oetlaiad, furtiee dbaipising @y ndge HANABOLEVD
i soelectric point (pl) of at |east about 5. 17. The conposition of claim

16, wher diynweight pf dieecompssitior ofiai protelimsother thahftbe chepseafranietlyingredienthat a
1.0% solution of the protein in deionized water requires no nore than
about 0. haninigan averageisoglestrieipoint (M0 et teast g1qued. t he sol ution by one pH
unit. 18. The conposition according to claim1l, further conprising a fat,
ot her

17.  The composition of claim 16, wherein the protein is one which has a
buffering capacity such that a 1.0% solution of the protein in deionized water requires
no more than about 0.3 moles of acetic acid to change the pH of the solution by one

pH unit.

18.  The composition according to claim 1, further comprising a fat, other

than the cheese-derived component.

19.  The composition according to claim 18, wherein the fat is present as a

fat phase dispersed and mobilized within the hydrocolloid.
20.  The composition according to claim 18, wherein the fat is selected from
the group consisting of soybean oil, canola oil, sunflower oil, safflower oil, palm

kernel oil, coconut oil, olive oil and butterfat.

21.  The composition of claim 18, wherein the fat is present in an amount of

at least about 5% by weight of the composition.
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than the cheese-derived conponent. 19. The conposition according to claim
18, wherein the fat is present as a fat phase di spersed and nobilized

wi t hi n t wolwdemwenl | oi d. 20. The conposition accordi ng t oPCTaiSn/4Bs4 wher ei n
the fat is selected from the group consisting of soybean oil, canola oil,
sunflower oil, safflower oil, palm kernel oil, coconut oil, olive oil and
butterfat. 21. The conposition of claim 18, wherein the fat is present in
an amount of at |east about 5% by weight of the conmposition. -22 WO

03/ 000062 PCT/ngOZ/ﬁ{p%ngﬁn?ﬂ' ke C‘Tﬁffp?s%bfé‘i‘n Afhe Gh@és@ﬂavo‘{‘fh rgi Ridchel

cheese flavoring is se romthe group consisting of enZyne nodified
cheese, dgramnhen@dubi eshsiaiiy be enpymduabdificdnchesss] beiyrae fhedidicd. la2dle The
conposition according to claim 1, wherein the conposition has a

f r act ur alprodudts,cindadyothetie. awdrat 21' C. 24. The conposition of claiml1,
further conprising a chemcal enulsifier in an anmount up to about 5% by
wei ght of the conposition. 25. The conposition of claim24, wherein the
chem cal emnul ? fier,s sel ec .ed am t he

onsi § of ..
monogl ycer i de€>: di Jl}fc‘é?mﬂ%% ‘E)BF EAGH r%gdlw elgt@ WOF%‘@M?’&&E, and
di acetyl ﬂ‘&%&%ﬁilﬁ ¢ o6 égrﬁa%lq@no- and di-glycerides (DATEM. 26. An
imtation chees orrp03| I'on conprising: a) noisture in an anount that is
at | east 70% by wei ght of the conposition, b) an acidulent in an anount
that causes a pH of the conposition to be not greater than 4.6, c) a
hydrocol | oi d, 2nd d)hecdvaasasifidraoielbing 1, fobtheetomplisinghebsmitdl@wndsifigr ins
natural or artificial, the conposition being sufficiently firmsuch that it
can be atan memntmpeto(ffboyt pleby weight of the composition.

25.  The composition of claim 24, wherein the chemical emulsifieris selected
from the group consisting of monoglycerides, diglycerides, polysorbates, sodium
stearoyl lactylate, and diacetyl tartaric acid esters of mono- and di-glycerides

(DATEM).

26.  An imitation cheese composition comprising:

a) moisture in an amount that is at least 70% by weight of the composition,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

¢) a hydrocolloid, and

d) cheese flavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,

cut, shredded or grated.

27.  An imitation cheese composition comprising:
a) moisture,
b) a hydrocolloid in an amount of about 0.01% to about 40% by weight of the

composition,
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cut, shredded or grated. 27. An imtation cheese conposition conprising:

a) noisture, b) a hydrocolloid in an anount of about 0.01%to about 40% by
wei ght ofwohe/oowenposi ti on, -23 WO 03/ 000062 PCT/ US02/ 203@4T/Usp2/20384
acidulent, d) a cheese-derived conponent in an anount of no nore than about
15% by weight of the conposition, and e) cheese flavoring, wherein the
conposition has a fracturability of about 4.9 Nto about 9.8 Nat 21 'C and
a pH of not greater than 4.6. 28. An imtation cheese conposition

conpri sing: a)c)HRiiMilend, N an amount that is at |east 60% by wei ght of the
conposition, B) an acidulent in a total titrateable anpbunt of |ess than

1. 5% by wei ghtd)af clidese-desivpd £btriponestinhart imbuat pfHnoimdieehanmpost 15%by s not
greater than 4.6, c) a hydrocolloid, and d) cheese flavoring, wherein the
cheese f|vasight eithecompasitzon,@ndartificial, the composition being
sufficiently firmsuch that it can be at |east one of sliced, cut,
shredded or greatcB8eseldavortig, conposi ti on according to claim 28, further

comor i of nepete iR E PR o s AR AR snor ol 4 SN R e AR BRE of
t he conpqlsﬂ,ﬂi&qlog%réhqemgn@g_eat er than 4.6, c) a hydrocolloid,

28.  An imitation cheese composition comprising:

a) moisture in an amount that is at least 60% by weight of the composition,

b) an acidulent in a total titrateable amount of less than 1.5% by weight of the
composition such that a pH of the composition is not greater than 4.6,

c) a hydrocolloid, and

d) cheese flavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,

cut, shredded or grated.

29.  The composition according to claim 28, further comprising a cheese-

derived component.

30.  An imitation cheese composition comprising:

a) moisture,

b) an acidulent in an amount that causes a pH of the composition to be not
greater than 4.6,

c¢) a hydrocolloid,

d) a cheese-derived component in an amount less than about 15% by weight of
the composition,

e) cheese flavoring, wherein the cheese flavoring is natural or artificial, and
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d) a cheese-derived conponent in an anount |ess than about 15% by wei ght of
the conposition, e) cheese flavoring, wherein the cheese flavoring is

nat ural owoaswidoszi al, and -24 WD 03/000062 PCT/ US02/ 203@4T/Usp2/28B4 ul ose
in an anount | ess than about 10% the conposition being sufficiently firm
such that it can be at |east one of sliced, cut, shredded or grated. 31.
An imtation cheese conposition conprising: a) a conbination of noisture
and whey in an anount that is at |east 60% by weight of the conposition,
b) an aci dul e céiMulate R Binobihitless tadeboat POYRT the conposition to be not
greater than 4.6, c) a hydrocolloid, d) a cheese-derived conponent in an
amount | ess t hhecainpositibh¥eng suffigiently firnt sueh cloatpioczintbiecr leaanone)f divedse
flavoring, wherein the cheese flavoring is natural or artificial, the
conposi t icth sbegddgdsunfgratedent |y firm such that it can be at |east one of
sliced, cut, shredded or grated. 32. A nethod for preparing an imtation
cheese conposition, said nethod conprising: preparing a conposition

conpri sing noisture,in an.. t greater.than about. 60% by wei ght of the
conposi ti on, ydHbéf&bﬁrlﬁgpgggﬁgecsﬁgzgﬁipg@ﬂnveU"}(’:I(')ér%rg%’nent in an _anount | ess
than about 1% DYediRbiHitiollof ifishREAAAIfhGn ANGnRURCARL 1S AVRALIED% Byher el n

the cheese flavoring 1s natural or arti acidiftying the
conposi ti\@aghpoiathgldogﬁpdgqﬁorgreat er than 4.6, wherein the resulting
conposition’is sufficiently firmsuch that it can be at |east one of
sliced, cut, $yradasdulent gr ahednount that causes a pH of the composition to be not

greater than 4.6,

¢) a hydrocolloid,

d) a cheese-derived component in an amount less than about 15% by wei ght of
the composition, and

e) cheese flavoring, wherein the cheese flavoring is natural or artificial,

the composition being sufficiently firm such that it can be at least one of sliced,

cut, shredded or grated.

32. A method for preparing an imitation cheese composition, said method
comprising:

preparing a composition comprising moisture in an amount greater than about
60% by weight of the composition, a hydrocolloid, a cheese-derived component in an
amount less than about 15% by weight of the composition, and cheese flavoring,
wherein the cheese flavoring is natural or artificial; and

acidifying the composition to a pH of not greater than 4.6,

wherein the resulting composition is sufficiently firm such that it can be at least

one of sliced, cut, shredded or grated.

33. A method for increasing the microbial stability of an imitation cheese,

the method comprising the steps of:
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33. A nethod for increasing the mcrobial stability of an imtation cheese,
the nmethod conprising the steps of: -25 WO 03/000062 PCT/ US02/ 20384 a)
prepari ngwe 0s0mpesi ti on conpri sing noi sture in an anpbunt @CFAaiser/2a3gan about
60% by wei ght of the conposition, a hydrocolloid in an anmount of about
0.01% by weight to about 40% by wei ght of the conposition, a
cheese-derived conponent in an anount of no nore than about 15% by wei ght
of the conposition, a protein in an anount of no nore than about 1 % by

Sommosi 1 on t & phrgriie AMBiaSFEaRer kRIAERE, LR apbu Bl iR (e
cheese ha$oiiG0%aY8HeIBhEsOiRE _bmpodition] & Mydrod6lloid in an amount of about 0.01%
by weight to about 40% by weight of the composition, a cheese-derived component in
an amount of no more than about 15% by weight of the composition, a protein in an
amount of no more than about 1% by weight of the composition, and a cheese
flavoring; and
b) acidifying the composition to a pH of not greater than 4.6, such that the

imitation cheese has increased microbial stability.
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